Introduction

40
Lycopene is one of over 600 naturally occurring carotenoids, which are pigments synthesized by 41 plants and microorganisms, responsible for the colours of various fruits and vegetables (Britton, Moreover, the incorporation of lycopene into micelles is affected by the length of fatty acyl 
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In this context, the purpose of the present work is to develop an edible orange oil-in-water Furthermore, all data available regarding lycopene bioaccessibility is derived from studies using 89 tomato juice or pulp, rather than lycopene in purified form. The fatty acid composition was determined by analyzing their methyl ester derivatives with gas-107 liquid chromatography (Liu, 1994) . Analysis of the fatty acid methyl esters (FAMEs) was carried 108 out using a gas chromatograph (HP6890, Hewlett Packard, Avondale, PA) using 50 m × 20 mm
109
Chrompac CP7488 CP Sil-88 capillary column (film thickness 0.20 μm). Helium was used as 110 carrier gas at a rate of 0.5 ml/min, and the split/splitless injector was used at a split ratio of 20:1.
111
The injector and detector temperatures were 250°C. The column oven temperature was 112 maintained at 80°C for 1 min after sample injection and was programmed to increase then at 113 25°C/min to 160°C where it was maintained for 3 min. Temperature was then increased to 190°C (pH 7). Enzyme solutions were prepared using these fluids as solvents. Briefly, the protocol was 212 as follows: to initiating the oral phase 5 mL of SSF with α-amylase (final effective concentration: 213 75 U/mL ) and CaCl2 solution (150 mM) were added to 5 mL of emulsion sample, the mixture 214 was then shaken in an incubator (37 °C, 100 rpm) for 2 min (Shaking Incubator, Stuart, UK).
215
Upon completion of that phase, 10 mL of SGF, including porcine pepsin (final effective 216 concentration: 2000U/mL) and CaCl2 (0.15 mM), were added to the sample (10 mL) from the 217 mouth phase. The pH was adjusted to 3.5 using HCl, then the mixture was again incubated for 2 218 hr (37 °C, 100 rpm) under agitation. After 2 hr, the intestinal phase digestion process was 219 initiated by adding 20 mL of SIF with the appropriate amount of enzyme stock: pancreatin (0.25 220 ml per ml of digesta) and bile (0.125 ml per ml of digesta). The amount of pancreatin added was 221 based on the trypsin activity (100U/mL). After 30 min the pH was monitored until it reached 7.
222
The samples were incubated at 37°C for 3 hr, whilst mixing. At the end of the 3 hours, the 223 mixtures obtained were placed into a fresh tube and used to determine the bioaccessibility of (Fig. 2) . However, the increment in particle sizes was significant (p<0.05) during storage for 263 beverages A and B (160.4% and 142.9% respectively), whereas it remained relatively stable for 264 beverage C (11.6%). The increased instability of the beverages A and B during storage is likely Lycopene is particularly prone to degradation during emulsification and storage due to its highly (Table 2 ). There seems to be a clear quantitative effect, which suggests that the 328 higher the retention of lycopene the better the antioxidant capacity of the beverage. As briefly 329 mentioned in 3.1, the major cause of lycopene degradation is attributed to transition metal 
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Lycopene was more resistant to degradation when dispersed in a fully saturated oil such as 347 hexadecane compared to stripped corn oil. Other studies suggest that particle size is also a major Lipid oxidation is one of the most critical cause of quality deterioration in food and beverages.
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The lipid peroxidation inhibition capacity of lycopene-enriched emulsions was assessed by products showed that the emulsions remained stable for the period of study (Fig. 4) . The 
